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Lie detection with neuroimaging techniques 
 
 
Resumen 
 
En esta revisión bibliográfica hemos buscado información acerca de la detección de 
mentiras mediante técnicas de neuroimagen en la literatura de la última década (2010-
2019). Estas novedosas técnicas pueden ser útiles ya que son capaces de explorar el 
funcionamiento del cerebro mientras lleva a cabo determinadas acciones (en este caso la 
mentira) y esto puede resultar especialmente útil para el campo forense. 
Para ello hemos buscado artículos científicos en dos conocidas bases de datos (PubMed 
y PsycNet), obteniendo finalmente una selección de 42. 
Los resultados apuntan en todos los casos a una importante labor del lóbulo frontal, que 
es esencial en la acción de mentir, junto a otras áreas como el giro cingulado anterior y la 
unión temporo-parietal; estos resultados parecen ser los mismos tanto en personas sanas 
como en pacientes con determinadas patologías, al igual que también comparten áreas 
hombres y mujeres. Tampoco se han encontrado grandes diferencias en los resultados de 
las distintas técnicas exploradas en la literatura, ni entre las distintas condiciones 
experimentales.  
Como conclusión, consideramos que las técnicas de neuroimagen pueden ser un gran 
campo de estudio para la detección de mentiras, pero actualmente todavía no cuentan con 
suficiente validez como para poder ser aplicadas en situaciones reales o del campo 
forense.  
 
Abstract 
 
In this review we have searched for information about the detection of lies through 
neuroimaging techniques in the literature of the last decade (2010-2019). These new 
techniques can be useful because they are able to explore the functioning of the brain 
while carrying out certain actions (in this case, lying) and this can be especially useful for 
the forensic field. 
For this reason, we have searched scientific articles in two well-known databases 
(PubMed and PsycNet), finally obtaining a selection of 42. 
The results point in all cases to an important work of the frontal lobe, which is pivotal in 
the action of lying, together with other areas such as the anterior cingulate gyrus and the 
temporo-parietal junction. These results seem to be the same both in healthy people and 
in patients with certain pathologies, as well as in men and women. Neither large 
differences have been found in the results of the different techniques explored in the 
literature, nor among the different experimental conditions. 
In conclusion, we consider that neuroimaging techniques can be a great field of study for 
the detection of lies, but at present they still don’t have enough validity to be able to be 
applied in real-life situations or in the forensic field. 
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INTRODUCTION
Lying is considered a conscious and intentional way of deceiving. Science has sought methods to detect it, especially for its utility in the forensic field. Attempts of deception
detection have been made in multiple ways (verbal and non-verbal language, neurophysiological reactions, etc.), but exploring the brain with neuroimaging techniques may
be promising in the future. Therefore, we have reviewed the literature of the last decade (2010-2019) looking for detection of lies using neuroimaging.
RESULTS AND DISCUSSION
Efficacy of different techniques
- In the comparative study between polygraph and functional magnetic resonance
(fMRI) of Langleben et al. (2016), it was concluded that fMRI experts are 24%
more likely to detect deception compared to polygraph experts.
- The fMRI and the positron emission tomography (PET) concur in the same
results (Kireev, Korotkov, Medvedeva & Medvedev, 2013).
- Functional near infrared spectroscopy (fNIRS) is useful but its detection is
limited to less than 3 cm deep (Zhang et al., 2016).
Brain areas
- Dorsolateral prefrontal cortex (DLPFC)
- Ventrolateral prefrontal cortex (VLPFC).
- Anterior cingulate gyrus (ACC)
- Temporo-parietal junction (TPJ)
According to Jiang et al. (2015), we can highlight the role of two networks: the
cingulo-opercular network and the fronto-parietal network.
CONCLUSIONS
- Neuroimaging 
techniques: still 
not have enough 
validity.
- Frontal lobe: 
greater activation
in lying due to its 
complexity.
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METHOD
The articles were searched in two scientific databases
(PubMed and PsycNet). The search criteria were "deception"
or "lie detection" AND "neuroimaging" in "Title or Abstract”
field. The final selection consisted of 42 articles.
*See references in independent annex.
Articles found in PubMed
(n=117)
Articles found in PsycNet
(n=10)
Articles removed because the content was not relevant (n=55)
Total preselected articles
(n=127)
Articles removed because they were duplicated (n=30)
Experimental condition
The articles can be divided into two categories: (1) Executive tasks where the
truth or lie is manifested according to instructions given and (2) situations where
the subject simulates a deliberate deception. The studies agree on the
importance of the fronto-parietal network for any type of lie. There is greater
activation of the frontal medial structures in personal information (Mameli et al.,
2016), and a possible role of caudate nuclei in deliberate deception (Kireev et al.,
2013).
Type of patients
- Only 4 of the 42 articles studied people with certain pathologies (Antisocial
Personality Disorder, Schizophrenia and Psycopathic Traits), and their results
showed no significant differences compared to healthy participants.
- A single article on gender differences indicates a greater activation of left middle
frontal gyrus (MFG) in males during the condition of personal vs. general
information. (Marchewka et al., 2012)
Adrián Aparicio Cuenca – 48643618K 
Bibliografía 
Abe, N. (2011). How the brain shapes deception: an integrated review of the literature. 
The Neuroscientist : A Review Journal Bringing Neurobiology, Neurology and 
Psychiatry, 17(5), 560–574. https://doi.org/10.1177/1073858410393359  
Abe, N., Fujii, T., Ito, A., Ueno, A., Koseki, Y., Hashimoto, R., Hayashi, A., Mugikura, 
S., Takahashi, S., & Mori, E. (2014). The neural basis of dishonest decisions that 
serve to harm or help the target. Brain and Cognition, 90, 41–49. 
https://doi.org/10.1016/j.bandc.2014.06.005  
Ben-Shakhar, G., Gamer, M., Iacono, W., Meijer, E., & Verschuere, B. (2015). 
Preliminary process theory does not validate the comparison question test: a 
comment on Palmatier and Rovner (2015). International Journal of 
Psychophysiology : Official Journal of the International Organization of 
Psychophysiology, 95(1), 16–19. https://doi.org/10.1016/j.ijpsycho.2014.08.582  
Chen, Z.-X., Xue, L., Liang, C.-Y., Wang, L.-L., Mei, W., Zhang, Q., & Zhao, H. (2015). 
Specific marker of feigned memory impairment: The activation of left superior 
frontal gyrus, Journal of Forensic and Legal Medicine (2015), 36, 164-171. 
https://doi.org/10.1016/j.jflm.2015.09.008  
Ding, X. P., Du, X., Lei, D., Hu, C. S., Fu, G., & Chen, G. (2012). The neural correlates 
of identity faking and concealment: an FMRI study. PloS One, 7(11), e48639. 
https://doi.org/10.1371/journal.pone.0048639  
Farah, M. J., Hutchinson, J. B., Phelps, E. A., & Wagner, A. D. (2014). Functional MRI-
based lie detection: scientific and societal challenges. Nature Reviews. 
Neuroscience, 15(2), 123–131. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/24588019  
Gamer, M. (2014). Mind Reading Using Neuroimaging. European Psychologist, 19(3), 
172–183. https://doi.org/10.1027/1016-9040/a000193  
Gamer, M., Klimecki, O., Bauermann, T., Stoeter, P., & Vossel, G. (2012). fMRI-
activation patterns in the detection of concealed information rely on memory-related 
effects. Social Cognitive and Affective Neuroscience, 7(5), 506–515. 
https://doi.org/10.1093/scan/nsp005  
Ganis, G., Rosenfeld, J. P., Meixner, J., Kievit, R. A., & Schendan, H. E. (2011). Lying 
in the scanner: covert countermeasures disrupt deception detection by functional 
magnetic resonance imaging. NeuroImage, 55(1), 312–319. 
https://doi.org/10.1016/j.neuroimage.2010.11.025  
Glenn, A. L., Han, H., Yang, Y., Raine, A., & Schug, R. A. (2017). Associations between 
psychopathic traits and brain activity during instructed false responding. Psychiatry 
Research. Neuroimaging, 266, 123–137. 
https://doi.org/10.1016/j.pscychresns.2017.06.008  
Adrián Aparicio Cuenca – 48643618K 
Ito, A., Abe, N., Fujii, T., Hayashi, A., Ueno, A., Mugikura, S., Takahashi, S., & Mori, 
E. (2012). The contribution of the dorsolateral prefrontal cortex to the preparation 
for deception and truth-telling, 1464, 43–52. 
https://doi.org/10.1016/j.brainres.2012.05.004  
Ito, A., Abe, N., Fujii, T., Ueno, A., Koseki, Y., Hashimoto, R., Mugikura, S., Takahashi, 
S., & Mori, E. (2011). The role of the dorsolateral prefrontal cortex in deception 
when remembering neutral and emotional events. Neuroscience Research, 69(2), 
121–128. https://doi.org/10.1016/j.neures.2010.11.001 
Jiang, W., Liao, J., Liu, H., Tang, Y., & Wang, W. (2012). [Functional MRI analysis of 
deception among people with antisocial personality disorders]. Zhong Nan Da Xue 
Xue Bao. Yi Xue Ban = Journal of Central South University. Medical Sciences, 
37(11), 1141–1146. https://doi.org/10.3969/j.issn.1672-7347.2012.11.011  
Jiang, W., Liu, H., Liao, J., Ma, X., Rong, P., Tang, Y., & Wang, W. (2013). A functional 
MRI study of deception among offenders with antisocial personality disorders. 
Neuroscience, 244, 90–98. https://doi.org/10.1016/j.neuroscience.2013.03.055  
Jiang, W., Liu, H., Zeng, L., Liao, J., Shen, H., Luo, A., Hu, H. & Wang, W. (2015). 
Decoding the processing of lying using functional connectivity MRI. Behavioral and 
Brain Functions : BBF, 11(1), 1. https://doi.org/10.1186/s12993-014-0046-4  
Karim, A. A., Schneider, M., Lotze, M., Veit, R., Sauseng, P., Braun, C., & Birbaumer, 
N. (2010). The truth about lying: inhibition of the anterior prefrontal cortex improves 
deceptive behavior. Cerebral Cortex (New York, N.Y. : 1991), 20(1), 205–213. 
https://doi.org/10.1093/cercor/bhp090 
Kaylor-Hughes, C. J., Lankappa, S. T., Fung, R., Hope-Urwin, A. E., Wilkinson, I. D., & 
Spence, S. A. (2011). The functional anatomical distinction between truth telling 
and deception is preserved among people with schizophrenia. Criminal Behaviour 
and Mental Health: CBMH, 21(1), 8–20. https://doi.org/10.1002/cbm.785 
Kireev, M., Korotkov, A., Medvedeva, N., & Medvedev, S. (2013). Possible role of an 
error detection mechanism in brain processing of deception: PET-fMRI study. 
International Journal of Psychophysiology : Official Journal of the International 
Organization of Psychophysiology, 90(3), 291–299. 
https://doi.org/10.1016/j.ijpsycho.2013.09.005  
Kireev, M. V, Korotkov, A. D., & Medvedev, C. V. (2012). [fMRI study of deliberate 
deception]. Fiziologiia Cheloveka, 38(1), 41–50. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/22567835  
Kosheleva, E., Spadoni, A. D., Strigo, I. A., Buchsbaum, M. S., & Simmons, A. N. 
(2016). Faking bad: The neural correlates of feigning memory impairment. 
Neuropsychology, 30(3), 377–384. https://doi.org/10.1037/neu0000251  
 
Adrián Aparicio Cuenca – 48643618K 
Langleben, D. D., Hakun, J. G., Seelig, D., Wang, A.-L., Ruparel, K., Bilker, W. B., & 
Gur, R. C. (2016). Polygraphy and Functional Magnetic Resonance Imaging in Lie 
Detection: A Controlled Blind Comparison Using the Concealed Information Test. 
The Journal of Clinical Psychiatry, 77(10), 1372–1380. 
https://doi.org/10.4088/JCP.15m09785 
Langleben, D. D., & Moriarty, J. C. (2013). Using brain imaging for lie detection: Where 
science, law, and policy collide. Psychology, Public Policy, and Law, 19(2), 222–
234. https://doi.org/10.1037/a0028841  
Lee, T. M. C., Lee, T. M. Y., Raine, A., & Chan, C. C. H. (2010). Lying about the valence 
of affective pictures: an fMRI study. PloS One, 5(8), e12291. 
https://doi.org/10.1371/journal.pone.0012291  
Lee, T. M. C. T. M. Y., Leung, M.-K., Lee, T. M. C. T. M. Y., Raine, A., & Chan, C. C. 
H. (2013). I want to lie about not knowing you, but my precuneus refuses to 
cooperate. Scientific Reports, 3(1), 1636. https://doi.org/10.1038/srep01636  
Lisofsky, N., Kazzer, P., Heekeren, H. R., & Prehn, K. (2014). Investigating socio-
cognitive processes in deception: a quantitative meta-analysis of neuroimaging 
studies. Neuropsychologia, 61, 113–122. 
https://doi.org/10.1016/j.neuropsychologia.2014.06.001  
Mameli, F., Scarpazza, C., Tomasini, E., Ferrucci, R., Ruggiero, F., Sartori, G., & Priori, 
A. (2017). The guilty brain: the utility of neuroimaging and neurostimulation studies 
in forensic field, 28(2), 161–172. https://doi.org/10.1515/revneuro-2016-0048 
Marchewka, A., Jednorog, K., Falkiewicz, M., Szeszkowski, W., Grabowska, A., & 
Szatkowska, I. (2012). Sex, lies and fMRI--gender differences in neural basis of 
deception. PloS One, 7(8), e43076. https://doi.org/10.1371/journal.pone.0043076  
McPherson, B., McMahon, K., Wilson, W., & Copland, D. (2012). “I know you can hear 
me”: Neural correlates of feigned hearing loss. Human Brain Mapping, 33(8), 1964–
1972. https://doi.org/10.1002/hbm.21337  
Meijer, E. H., Verschuere, B., Gamer, M., Merckelbach, H., & Ben-Shakhar, G. (2016). 
Deception detection with behavioral, autonomic, and neural measures: Conceptual 
and methodological considerations that warrant modesty. Psychophysiology, 53(5), 
593–604. https://doi.org/10.1111/psyp.12609  
Miller, G. (2010). Science and the law. fMRI lie detection fails a legal test. Science (New 
York, N.Y.), 328(5984), 1336–1337. https://doi.org/10.1126/science.328.5984.1336-
a  
Noguchi, Y., & Oizumi, R. (2018). Electric stimulation of the right temporo-parietal 
junction induces a task-specific effect in deceptive behaviors, 128, 33–39. 
https://doi.org/10.1016/j.neures.2017.07.004  
 
Adrián Aparicio Cuenca – 48643618K 
Ofen, N., Whitfield-Gabrieli, S., Chai, X. J., Schwarzlose, R. F., & Gabrieli, J. D. E. 
(2017). Neural correlates of deception: lying about past events and personal beliefs. 
Social Cognitive and Affective Neuroscience, 12(1), 116–127. 
https://doi.org/10.1093/scan/nsw151  
Pornpattananangkul, N., Zhen, S., & Yu, R. (2018). Common and distinct neural 
correlates of self-serving and prosocial dishonesty. Human Brain Mapping, 39(7), 
3086–3103. https://doi.org/10.1002/hbm.24062  
Ruchsow, M., Hermle, L., & Kober, M. (2010). MRT als Lügendetektor und 
Gedankenleser? Der Nervenarzt, 81(9), 1085–1091. https://doi.org/10.1007/s00115-
009-2921-z  
Schauer, F. (2010). Neuroscience, lie-detection, and the law: contrary to the prevailing 
view, the suitability of brain-based lie-detection for courtroom or forensic use should 
be determined according to legal and not scientific standards. Trends in Cognitive 
Sciences, 14(3), 101–103. https://doi.org/10.1016/j.tics.2009.12.004  
Suchotzki, K., Verschuere, B., Peth, J., Crombez, G., & Gamer, M. (2015). Manipulating 
item proportion and deception reveals crucial dissociation between behavioral, 
autonomic, and neural indices of concealed information. Human Brain Mapping, 
36(2), 427–439. https://doi.org/10.1002/hbm.22637  
Sun, D., Lee, T. M. C., & Chan, C. C. H. (2015). Unfolding the spatial and temporal 
neural processing of lying about face familiarity. Cerebral Cortex (New York, N.Y. : 
1991), 25(4), 927–936. https://doi.org/10.1093/cercor/bht284  
Sun, P., Ling, X., Zheng, L., Chen, J., Li, L., Liu, Z., Cheng, X., & Guo, X. (2017). 
Modulation of financial deprivation on deception and its neural correlates. 
Experimental Brain Research, 235(11), 3271–3277. https://doi.org/10.1007/s00221-
017-5052-y  
Tang, H., Lu, X., Cui, Z., Feng, C., Lin, Q., Cui, X., Su, S.; & Liu, C. (2018). Resting-
state Functional Connectivity and Deception: Exploring Individualized Deceptive 
Propensity by Machine Learning. Neuroscience, 395, 101–112. 
https://doi.org/10.1016/j.neuroscience.2018.10.036  
Yang, Z., Huang, Z., Gonzalez-Castillo, J., Dai, R., Northoff, G., & Bandettini, P. (2014). 
Using fMRI to decode true thoughts independent of intention to conceal. 
NeuroImage, 99, 80–92. https://doi.org/10.1016/j.neuroimage.2014.05.034 
Yin, L., Reuter, M., & Weber, B. (2016). Let the man choose what to do: Neural correlates 
of spontaneous lying and truth-telling. Brain and Cognition, 102, 13–25. 
https://doi.org/10.1016/j.bandc.2015.11.007  
Zhang, J., Lin, X., Fu, G., Sai, L., Chen, H., Yang, J., Wang, M., Liu, Q., Yang, G., Zhang, 
J. &  Yuan, Z. (2016). Mapping the small-world properties of brain networks in 
deception with functional near-infrared spectroscopy. Scientific Reports, 6(1), 
25297. https://doi.org/10.1038/srep25297  
